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Whereto find L-jets
(HiddenValley + SUSY)

ÅIntroduced by Strassler& ZurekPLB 651 (2007)
ÅMany phenomenological scenarios  possible. 

ÅVisible sector SUSY is 
produced 

ÅSUSY SMLP -> L-jet
ïAt least 2 L-jets per event
ïAlso get large MET
ïBut need low-mass SUSY to 

be real
ïDark photon (~GeV) ς> 

decays into SM fermions 
through mixing with photon 
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TevatronPerformance

Tevatron
pp collisionat 1.96TeV
Delivered~ 11 /fb
Recorded~10 /fb
Forthis analysis5.8 /fb
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Thanks to Tevatronfor its incredible performance along all these years!!!



Experimental Setup

ÅCentral Tracking
ïSiliconVertex

Detector

ïFiberTracker

ÅCalorimeter
ï| |́< 3

ÅMuon System
ïGoodCoverage

| |́< 2
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PointingEM showers

ÅExcellent granularity of 
the calorimeter and 
preshowerallows 
reconstruction of EM  
shower direction.
ÅAbleto measure / 

identify production 
vertex 
ÅFarawayfrom the 

primary vertex ς
where  tracking is 
inefficient
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Decaysto the dark side

Å If the lightest SUSY particle (LSP) of the hidden sector ( X) is 
lighter than the lightest SM SUSY partner (SM-LSP), the SM-
LSP can decay promptly into particles of the hidden sector

ÅAll SM LSPs decay to L-jet

i.e. chargino+neutralinoproduction, with
decays into SMLSPs, which then decay into 
dark sector SUSY particles (X)
and dark photons.

One of the diagrams giving rise to the
events with a photon, dark photon 
( Dɹ), and large missing
energy due to escaping dark 
neutralinos(X)
PRL 103, 081802 (2009)
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DarkPhotonDecays
Å Dark photons decay through mixing with photons into SM fermions with 

branching fractions that can be calculated from the measurements  of  

and strongly depend on the dark photon mass. 

Å We study a range of dark photon masses from 0.15 to 2.0 GeV. 

Branching ratio of the dark 
photon into electrons (red line), 
muons(blue line) and hadrons 
(magenta  line)

Experimental signature: two very 
close leptons
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DarkPhotonReconstruction
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The resolution in the 
muonsystem makes it 
look as a single muon



L-jet Identification

Å Thetwo tracksmustbeɲR>0.8 apart

Å Eachof the two tracksmusthaveŀ άcompaniontrackέ

ïpt > 4GeV, and at leastonesiliconhit

ïɲR<0.2, |dz|<1cm from seedtrack

ïOppositechargefrom seedtrack

άElectronL-ƧŜǘέ
EM cluster, pt > 15 GeV
Matchedto pt> 10 GeVtrack

άaǳƻƴ [-ƧŜǘέ
3 hit tracksin muon system
Matchedto pt> 10 GeVtrack
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L-jet Isolation
Å Need isolation to separate from multi-jet background
Å But keep isolation looseenoughnot to kill possible signals!

Å ¢ƘŜ ΨΨǘǊŀŎƪ ƛǎƻƭŀǘƛƻƴΩΩ ƛǎ defined by a scalar sum over pTof tracks                                                       
with pT> 0.5 GeV, z < 1 cm from the seed track at its distance of                                                             
closest approach  to the beam line, and within an annulus 0.2 <ɲR< 0.4                                               
relative to the seed track

Å Muon isolation in calorimeter Im< .066*pT+2.35 GeV,  0.1<ɲR<0.4 of either muonor 
companion  track
ï Remove 94% of Background

Å Electron isolation in calorimeter   IEM< .085*pT-.53   GeV 0.2<ɲR<0.4 in EM layers 
and ɲR<0.4 in hadroniclayers (corrected for underlying event and pileup at high 
luminosity)
ï Remove 90% of Background
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Isolation cuts are functions of L-jet pTso not to bias MET measurement



Twocandidateselectronl-jets, two
jets, largeMET
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